Abstract
Using data collected in the region of the (4S) resonance with the CLEO-II detector, we report on the rst observation of exclusive decays of the B meson to nal states with a charmed baryon. We have measured the This analysis is based on 2.39 fb ?1 of data taken at the (4S) resonance and 1.13 fb ?1 of data taken at a center-of-mass energy 60 MeV less than the (4S) resonance which is below the threshold for producing B meson pairs, hereafter referred to as continuum. Assuming equal production rates of charged and neutral B mesons, a total of 2,560,000 46,000 charged and an equal number of neutral B mesons are in the data sample. The data was collected with the CLEO-II detector 6] at the Cornell Electron Storage Ring (CESR). Charged particles are tracked using three nested cylindrical wire chambers operating in a 1. Particle identi cation is accomplished by combining the speci c ionization measurements from the central drift chamber with TOF information, if available, to derive probabilities for each charged track to be consistent with the pion, kaon and proton mass hypotheses. Protons produced directly from B decay are required to have a probability for the proton hypothesis greater than 5% and a probability of less than 32% for the pion hypothesis 7]. Charged kaons and protons from + c decay are required to have a probability for the appropriate hypothesis greater than 5% and a probability of less than 5% for the pion hypothesis 8]. For charged pions from + c decay and protons from decay, the probability for the respective particle hypothesis is required be greater than 0. 3% 9] . No particle identi cation requirements are made for pion candidates from B decay in order to improve overall detection e ciency for low momentum pions and increase sensitivity to pions from the decay ++=0 c ! + c . We relax the requirement for protons from B decay compared to protons from + c decay to increase our e ciency since the average momentum is greater for protons directly from B decay. This is necessary because the e ciency of our particle identi cation decreases with increasing momentum. The e ciencies of these particle identi cation requirements are derived from data using high purity samples of protons, kaons and pions from the decays A further reduction in background is achieved by cutting on B , the polar angle of the B in the laboratory frame with respect to the e + e ? axis. The distribution of cos B is proportional to sin 2 B for e + e ? ! (4S) ! BB, whereas background events are distributed nearly isotropically. We require j cos B j < 0:9. If there are multiple candidates in an event with M B > 5.2 GeV/c 2 for a given decay channel, the entry with the smallest absolute value of E is selected.
After application of these cuts, statistically signi cant signals are seen in the decay modes Fig. 2(a) and (b) . The E distribution from the M B signal region is t using a Gaussian whose width is xed to the value predicted from Monte Carlo and a linear background function. After subtraction of the contribution from the M B sideband, which also peaks due to our selection criteria, the signal yield is 10: 
